Plants' natural defense mechanisms against herbivorous arthropods include the emission of volatile organic compounds (VOC). Nowadays field observations about plant-insect interactions are better understood thanks to the increasingly scientific investigations over recent decades. There are now more precise data about molecules, action modes and physiological and genetic bases of these plant defense mechanisms. VOC present an important potential for crop protection and pesticide use reduction. In the present review, we focus on the latest research advances about plant protection provided by VOC, considering experimental methods of volatile analysis and the involved genes toward genetic improvement of natural defense in the future varieties, particularly for Upland cotton Gossypium hirsutum.
Introduction

Plants can produce a high diversity of volatile organic compounds (VOC)
However, many questions remain to be solved in order to achieve a total understanding of these self-protection tools that are very peculiar to plants (Paré and Tumlinson, 1999) . Regarding to its aromatic characteristics, these are determined by the profiles of each VOC, and may vary depending on each genotype (Iijima, 2014). During the last two decades several researchers have aroused their interest in the study of NDM, which has allowed several researches to be carried out at the genetic, biochemical, physiological and Consequently, its production is considered to be highly dangerous for the environment and farmers (Renou et al., 2012) . Some evidence shows that plant breeding could provide possible answers by VOC to increase their NDM in cotton cultivation, in order to obtain new and improved varieties. This review addresses some relevant aspects of VOC, detailing certain advances generated in recent years in the different studies on these volatile molecules, due to the progress of the technologies used such as genomics and transcriptomics. The techniques used to capture of VOC, both in the field and in greenhouse experiments have advanced, which has allowed study VOC' biosynthesis, their biochemical profiles and some genes linked to their emission, in a better way. Finally, a vision regarding the future perspectives of the uses and applications of VOC as NDM in modern agriculture, particularly against the attack of herbivorous arthropods in cotton cultivation is presented. Regarding to its functionality, the chromatograph uses a flow tube through which the different VOC circulate by means of a carrier gas, according to its denomination. This phase is known as the mobile phase. Then, the analytes reach to differential speeds depending on VOC' chemical and physical properties, the latter process is called the stationary phase. After that, the samples are injected as solvent extracts, which allow them to heat up and separate and then be placed in a thermal desorption tube, this whole process occurs at a temperature of 250-300 °C. Next, the VOC are released and condensed in a cold trap and then injected into the GC column. For purely analytical purposes, the volatiles are separated into capillary columns of fused silica, with different stationary phases. Depending on column selection, relevant and detailed information are available in the market. 
Perspectives futures
Based on an adequate use of all the tools available and detailed in this review, combined with the use of molecular genetics in laboratories, good omens could be envisaged to improve plant protection, particularly cotton cultivation. Understanding functions of some genes linked to VOC that are leading processes or metabolic pathways can provide key answers, allowing identifying future potentialities and probable solutions to solve problems due to herbivore attacks. In the Figure 6 is showed a by-plan suggested for a plant breeding program based in cotton, with the combination of plant genomics and metabolic, followed by molecular validation of genes, proteins, and enzymes. Finally, until obtaining the improved varieties with the support of MAS (Molecular Assisted Selection). 
Conclusions
All these advantages show the possibility of supporting with the use of agricultural biotechnology to create varieties in relation to NDM against predatory arthropods, mainly in the cotton and in benefit of small farmers, hence, avoiding a high consume of pesticides which representing a hazard for environment and for the health of the cotton cultivators.
